RapA, Escherichia coli RNA polymerase SWI/SNF subunit-dependent polyadenylation of RNA.
In this work, we describe RapA-dependent polyadenylation of model RNA substrates and endogenous, RNA polymerase-associated nucleic acid fragments. We demonstrate that the Escherichia coli RNA polymerase obtained through the classic purification procedure carries endogenous RNA oligonucleotides, which, in the presence of ATP, are polyriboadenylated in a RapA-dependent manner by an accessory poly(rA) polymerase. RNA polymerase isolated from poly(A) polymerase- (PAP-) and polynucleotide phosphorylase- (PNP-) deficient E. coli strain lacks accessory (rA)(n)-synthetic activity. Experiments with reconstituted RNA polymerase-PAP and RNA polymerase-PNP mixtures suggest that RapA enables the polyadenylation by PAP of RNA polymerase-associated RNA. Mutations disrupting RapA's ATP-hydrolytic function disrupt RapA-dependent polyadenylation, and the rapA(-)E. coli strain displays a measurable reduction in RNA polyadenylation. RapA-dependent polyadenylation can also be modulated by mutations in the section of RapA's SWI/SNF domain linked to interaction with single-stranded nucleic acid. We have developed enzymatic assays in which model, synthetic RNAs are polyriboadenylated in a RapA-dependent manner. Taken together, our results are consistent with RapA acting as an RNA polymerase-associated, ATP-dependent RNA translocase. Our work further links RapA to RNA remodeling and provides new mechanistic insights into the functional interaction between RNA polymerase and RapA.